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SPECIFICATION 

1. TITLE OF INVEMTION 

A MEDICAMENT FOR ORAL ADMINISITRATION 

2. CLAIMS 

1. An oral administration drug for treating a hepatic 
disease, containing mixed pulverized powder or solid 
dispersion powder of DD8 and a dissolution- enhancer . 

2. An oral administration drug for treating a hepatic 
disease, containing mixed pulverized powder or solid 
dispersion powder of D0B and a cyclodextrin, 

3. An oral administration drug for treating a hepatic 
disease, containing mixed pulverized powder or solid 
dispersion powder of one weight part of DDB and three 
weight parts or more of a dissolution-enhancer. 

4. An oral administration drug for treating a hepatic 
disease, containing mixed pulverized powder or solid 
dispersion powder of one weight part of DDB, 0.05-3 weight 
parts of a dissolution-enhancer, and one weight part or 
more of a cyclodextrin. 

5. The oral administration drug of Claim 1, 2, 3 or 4 , 
wherein the dissolution enhancer is at least one compound 
selected from the group consisting of hydroxypropyl- 
cellulose, hydroxypropyl methylcellulose, hydroxypropyl 
methylcellulose phthalate, hydroxypropyl methylcellulose 
acetate succinate, methylcellulose, aminoalkyl raeta 
acrylate polymer, and meta acrylic acid copolymer. 



3. DETAILED DESCRIPTION OF INVENTION 
Field of Invention 

The present invention relates to a medicament for oral 
administration, and more specifically, relates to an oral 
administration medicament for treating a hepatic disease 
containing DDB (dimethyl-4 , 4 ' -dimethoxy-5 , 6 , 5 ' , 6 ' ~ 
diinethylenedloxybiphenyl-2,2' -dicarbOJtylate) as an active 
ingredient . 

BACKGROU ND ART 

DDB is a useful drug which is used in China for 
treating chronic hepatitis or cirrhosis hepatic derived 
from the hepatitis. However, this drug shows remarkably 
low water-solubility. Thus, if this drug is formulated to 
produce an oral administration medicament using an ordinary 
means, dissolution of the drug from the medicament is 
extremely poor. Accordingly, most of the active Ingredient 
is excreted from a living body without being utilized. 
Therefore, it has been necessary to administer the drug in 
an amount well in excess of its ordinary effective amount 
to achieve its desired effect. This is economically 
disadvantageous. Further, stable therapeutic effect cannot 
be expected. 

To overcome these disadvantages of DDB, various types 
of trials have been carried out. For example, JP S60- 
209582 A proposes a method for improving solubility of DDB 
using a polyethylene glycol and a surfactant. 

PROBLEM TO BE SOLVED 

In the method disclosed in JP S60- 209582 A, DDB and a 
surfactant (Tween-80) are dispersed in a polyethylene 
glycol having a molecular weight of 4,000-6,000 to improve 
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the solubility. However, solubility of DDB is still 
inadequate in this method, and thus, the method is not 
considered to be satisfactory. 



MEANS FOR SOLVING PROBLEM 

The present Inventors have conducted various types of 
studies to solve the problems of DDB as stated above. As a 
result, the present inventors found that solubility of DDB 
is significantly improved by mixing and pulverizing DDB 
together with a certain solubility enhancer, and that a 
thus obtained mixture can be formulated into capsules, 
granules, tablets, and so on, without significant decrease 
in the solubility. 

The present invention has been completed as a result 
of a further study in addition to the new finding described 
above. The present invention relates to an oral 
administration medicament for treating a hepatic disease 
containing a powder obtained by mixing and pulverizing DDB 
together with a certain solubility enhancer, or by treating 
them through a solid dispersion technique. 

As a solubility enhancer used in the present invention, 
a hydroxypropyl cellulose compound such as 
hydroxyproplycellulose , hydroxypropylmethylcellulose , 
hydroxypropylmethylcellulose phtharate , 
hydroxypropylmethylcellulose acetate succinate, or a 
compound such as methylcellulose, aminoalkylmethacrylate 
copolymer E, methacrylate copolymer L, methacrylate 
copolymer S can be used. 

The atnount of these solubility enhancers is preferably 
three parts or more by weight, particularly 4-15 parts by 
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weight, relative to one part by weight of DDB. If the 
compounding rate of a solubility enhancer is lower than the 
rates stated above, solubility of DDB will become 
inadequate. On the other hand, if the compounding rate of 
a solubility enhancer is higher than the above-described 
rates, production costs will be relatively high, and thus, 
this is economically disadvantageous and unfavorable. 

The above-mentioned solubility enhancers used in the 
present invention are relatively expensive, and thus, it is 
preferable to suppress the amount of the enhancer to be 
used to the lowest level possible, from the view of 
production cost. However, according to the present 
invention, it has been found that additional use of a 
cyclodestrin, especially an inexpensive branched 
cyclodextrin such as a-cyclodextrin or p-cyclodextrin, 
flialtosyl-fi-cyclodextrin, allows significant reduction in 
the amount of a solubility enhancer to be used. 

Thus, according to the present Invention, if one part 
by weight or more, preferably 2-10 parts by weight of 
cyclodextrin and one part by weight of DDB are present in a 
medicament, it is possible to reduce the amount of said 
solubility enhancer to be used to 0.05-3 parts by weight 
per one part by weight of DDB. 

According to the present Invention, in mixing and 
pulverizing a drug and a solubility enhancer (and 
optionally a cyclodextrin), any pulverizing means commonly 
used in the art of formulation, i.e, a ball mill, 
particularly, a vibration ball mill, can be used. Further, 
to prepare a solid dispersion powder of a drug and a 
solubility enhancer (and optionally a cyclodextrin), it is 



possible to use a conventional method, e.g. a method of 
resolving a drug and a solubility enhancer in an 
appropriate solvent, evaporating the solvate, and 
pulverizing the resultant solid. A suitable solvent to be 
used in the method includes a mixed solvent of chloroform, 
methanol, ethanol, dlchloromethane . 

According to the present invention, the powder of the 
present invention can be further processed and shaped into 
capsules, granules, tablets, and so on. In this case, a 
known exciplent, dis inte grant , lubiricant and so on can be 
added, as appropriate. For example, as an exciplent, 
lactose, starch, mannitol, crystalline cellulose, etc. can 
be used. As a dislntegrant , calcium carboxymethylcellulose , 
starch, etc. can be used. As a lubricant, magnesium 
stearate, talc, etc, can be used. Further, the amounts of 
these additives can be coordinated, ad libitum. 

EXAMPLES 

Next, the present invention is explained in detail by 
way of the following working examples. However, it should 
be understood that the scope of the present invention is by 
no means limited to the working examples. 

Ex ample 1 

2g of DDB and 10 g of hydroxypropylmethylcellulose 
(TC-5: Shln-Etsu Chemical Co. Ltd.) were mixed and 
pulverized for two hours using a sample pulverizer 
(manufactured by HiraJto Seisakusho), and the resultant 
mixture was sieved with a sieve of 48 mesh, to give a 
powder . 



ExaBiple 2 

2g of DDB and 10 g of hyclroxypropylmethylceliulose 
{TC-5: Shin-Etsu Chemical Co. Ltd.} were dissolved in lOOg 
of methanol and lOOg of methylene chloride, the solvents 
were evaporated under a reduced pressure, and the resultant 
solid was pulverized. The pulverized sample was sieved 
with a sieve of 48 mesh to give a powder. 

Example 3 

2g of DDB, 2g of methylcellulose (400 centipoise) , and 
10. 8g of p-cyclodextrin were mixed and pulverized for two 
hours using a sample pulverizer (manufactured by Hlrako 
Selsakusho), and the resultant mixture was sieved with a 
sieve of 48 mesh, to give a powder. 

Example 4 

2g of DDB, Ig of hydroxypropylmethylcellulose {TC-5: 
Shin-Etsu Chemical Co. Ltd.), and 7.0g of maltosyl-p- 
cyclodextrin were mixed and pulverized for two hours using 
a sample pulverizer (manufactured by Hirako Seisakusho), 
and the resultant mixture was sieved with a sieve of 48 
mesh, to give a powder. 

Example 5 

2g of DDB, Ig of hydroxypropylmethylcellulose {TC-5: 
Shin-Etsu Chemical Co. Ltd.), Ig of light anhydrous silic 
acid, and 10. 8g of p-cyclodextrin were mixed and pulverized 
using a sample pulverizer (manufactured by Hirako 
Seisakusho) for two hours, and the resultant mixture was 
sieved with a sieve of 48 mesh, to give a powder. 

Example 6 

2g of DDB, and lOg of hydroxypropylmethylcellulose 
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(HP-55: Shln-Etsu Chemical Co. Ltd.) were mixed and 
pulverized for two hours using a sample pulverizer 
(manufactured by HiraKo Seisakusho), and the resultant 
mixture was sieved with a sieve of 48 mesh, to give a 
powder . 

Example 7 

2g of DDB, and lOg of methacrylate copolymer L 
(Eudragit L: Rohm Pharma) were mixed and pulverized for two 
hours using a sample pulverizer (manufactured by Hirako 
Seisakusho), and the resultant mixture was sieved with a 
sieve of 48 mesh, to give a powder. 

Example 8 

48 g of the formulation of Example 1, 70g of 
crystalline cellulose, and Ig of magnesium stearate were 
mixed. Capsules were obtained by filling the mixture in an 
amount of Ig to each of the capsules. 

Example 9 . 

59.2 g of the formulation of Bxample 3, 42 g of 
crystalline cellulose, 12 g of carboxymthylcelulose carcium, 
1.3 g of light anhydrous silic acid, and 0.5 g of magnesium 
stearate were mixed, and compressed into tablets, which 
weigh llSmg each, by a direct tableting method. 

Known Example 

The formulation of this example is a pill which is a 
formulation example described in JP S60-209582A. 

Control 1 

The formulation of Control 1 was a mixed pulverized 
powder of DDB and crystalline cellulose, obtained by mixing 
and pulverizing 2 g of DDB and 18 g of crystalline 



cellulose for two hours using a s«iinple pulverizer 
{manufactured by Hirako Selsakusho), and. sieving with a 
sieve of 48 mesh. 

Control 2 

2 g of DDB which had been previously pulverized using 
a sample pulverizer {manufactured by Hirako Selsakusho) for 
two hours, and 10 g of hydroxypropylmethylcellulose (TC-S: 
Shln-Etsu Chemical Co. Ltd. ) which also had been previously 
pulverized in the same way, were mixed in a plastic bag to 
give the formulation of Control 2. 

Control 3 

2 g of DDB which had been previously pulverized using 
a sample pulverizer (manufactured by Hirako Selsakusho) for 
two hours, and 10 g of hydroxypropylmethylcellulose 
phthalate {HP-55: Shin-Etsu Chemical Co. Ltd.) which had 
also been previously pulverized in the same way, were mixed 
in a plastic bag to give the formulation of Control 3. 

Test example 1 

Dissolution tests were conducted for the formulations 
prepared In Examples 1-9, as well as for the formulations 
of Known Example and Controls 1-3, in accordance with No. 2 
dissolution test method of the Japanese Pharmacopoeia {11th 
ed- ) . 

Specifically, 500ml of distillated water was used as a 
test liquid for the formulations (however. No. 2 solution of 
a disintegration test method described in the Japanese 
Pharmacopoeia (11th ed. ) was used for Examples 6 and 7, and 
Control 3). The temperature of each of the test liquids 
was maintained at 37°C. To each of the liquids, one of the 
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formulations was added In such an amount that corresponds 
to 40 mg of DDB, stirred with a paddle rotating at a speed 
of 100 rpm. Sample solutions were obtained from each of 
the test liquids at certain time points . Absorbance at the 
wave length of 280nni (however, 320nm was employed for 
Example 6 and Control 3) was deteimined for the sample 
solutions using a spectrophotometer, to calculate the 
amounts, of DDB dissolved in the sample solutions. 

The results are shown in Table X. 



Table 1 



Sample 




Amount 


Of 


DDB 


dissolved 






3 min 


5 min 


10 min 


15mfn 


30 min 


60 min 


Example^ 1 
Example 2 
Example 3_ 
Example 4 
Exampje 5 
Examples 
_Examgle 7 

Example 8 

Example 9 


45.2 

36'7 

21.4 
60.3 
53.0 
35,9 
4.9" 
66.3 


61.3 

53.5" 

55.0 

30.5"" 

65.5 

68.7 

29,3 

26.0 

54,1 " 


58.4 
55-8 
46.0 
39.0 
67.1 
55.8 
2a 1 
" 56.4" 
44.2 


55.2 
51.6" 
41,3 
37.7 
64.7 
50.5 
21 .0' 
54.4 
" "40.5 ■ ^ 


47.2 
36.8 
35.2 
61,2 
"■'45.6 
20.3 
32.8 
37.0 


29.6 

36:0 

33.9 

32.8 

40,8 

38.8 

20.1 

22.4"" 

34.5 


Known 
Example 
Control 1 
3^ontrol2" 
Control 3 


3.9 

3.4" ■ 

2.0 

2.8 


4.9 
3.7 
2,6 
3.4 


5.5 

3> 

2.'9 
3.6 


5.7 

3.5 
" "3.1 
3.7 


5.7 

3.3 
3.3 
3.7 


5.6 
3,1 

3,5 ■ 
3.8 



ADVANTAGES OF INVENTION 

As will be apparent from the foregoing tests, the 
formulation of the present invention can remarkably improve 
the solubility of DDB, and significantly improve its 
bioavailabielity, and therefore, can enhance its treatment 
effect . 
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(54) MEDICINE FOR ORAL ADMINISTRATION 

(57)Abstract: 

PURPOSE: To obtain a medicine for oral administration effective for hepatic failure, capable of 
extremely improving solubility of DOB and enhancing treaiing effects, containing mixed 
pulverized powder or so!id dispersion powder of DDB and a dissolution promoting substance. 
CONSTITUTION: This medicine contains powder obtained by mixing and pulverizing 
dimethyh4,4'-dimethoxy~5,6,5'.6'-dimethylenedioxybiphenyl-2,2-dtcarboxylate(DDB) and a 
dissolution promoting substance (e.g. hydroxypropyl cellulose or methyl cellulose) by using a 
vibrating ball mitt, etc., or dispersing in a solid state. Further a cyclodextrin is used and the 
powder is properly mixed with a welt-known exciptent disintegrator, lubricant, etc.. and 
pharmaceuticalty manufactured by a conventional method to give the objective substance. The 
blended amounts are 1 ptwL of DDB, >3 pts.wt of the dissolution promoting substance and >J 
ptwt of dextrin. The powder can be further processed and molded into capsule, granule, tablet 
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